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DI SCLAI MER

The opi ni ons, findings, conclusions, or recomendations expressed in this
report/product are those of the authors and do not necessarily reflect the
views of any participant in, or coonmttee of, the Tinber/Fish/Wldlife
Agreenent, or the Washington Forest Practices Board, or the Washington
Department of Natural Resources, nor does nmention of trade names or commerci al
products constitute endorsenment or recommendation for use.
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OVERVI EW AND SUMMARY

I nf or mati on managenent issues throughout the Tinber/Fish/Widlife (TFW
process share many common characteristics. These need to be approached
systematically, first to ensure that data and information are of consistently
high quality, and second, to facilitate storage, retrieval, and exchange of
data and information. This project addresses a need identified by the TFW

I nformati on Managenent Committee (I M0) to develop a directory of data and
information generated by, or of interest to, TFWparticipants, and possibly
ot hers outside the TFWconmunity.

The need for nanaging information relevant to the TFW process has increased
and will continue to do so as watershed screening and anal ysis are

i mpl enent ed. This report (1) reviews and eval uates TFW information and the
way it has been handled to date; (2) reconmends ways to inprove organization,
mai nt enance, and access of TFWdata and information; (3) identifies tasks and
deliverable itens for a conprehensive informati on managenent and coordi nation
programw thin the TFWprocess, and (4) provides a TFW informati on database
accessible through printed copy or personal computer. The database incl udes:

o A master directory of TFW products.

o A bibliography of reports and other products generated by CMER
projects, TFW cooperators, and other TFW activities.

o Afile of annotations about these products.

o An index to variables nmeasured in research and nonitoring projects and
to other key words associated with TFW products

The IMC reviewed a draft of this report, and committee conmments have been
i ncor por at ed. Recommendati ons are sunmari zed on the next page.



RECOMVENDATI ONS

This report, though not conprehensive, illustrates the breadth and scope of
data and information associated with TFW As the TFW process continues. the
anmount and conplexity of this information and data are certain to grow apace.
The foll owi ng recommendati ons are designed to organize this conplexity and
provi de managers with better information to make deci si ons quickly.

VW therefore recormend that the TFW Adm nistrative Commttee and Policy G oup

o Assign clear responsibility for receiving and keeping TFW products; for
mai nt ai ni ng the database of TFWdata and informati on developed in this
project: and for refining the informati on nanagenent procedures and
dat abase itself to nake data and informati on nmore accessible to end
users,

o Authorize a full-tinme information managenent coordi nator position, under
the auspices of the IMS, to continue the process begun in this project
and expand the ideas presented in this report.

o Drect IMCto develop a detail ed proposal, with budget, to inplenent the
second recommendation above.

o Recogni ze and encourage continuing efforts to further the TFW process
with nore in-kind support and initiatives anong TFW participants, and
docurnent these efforts through the nedi umof information managenent.
This study unearthed several such efforts, and we have a sense that
several nore remain unsung.

Al t hough these recommendati ons are not exhaustive, they will, if inplenented,
be a najor step forward in providing TFW participants, and others, with data
and information necessary to make sound policy and field decisions in nmanagi ng
public resources. Activities, needs, and direction will continue to change

as new issues and priorities arise, but the fundamental need of managi ng data
and information about public resources Will only grow

The | MC stands ready to assist in inplenmenting the recormmendati ons and i deas
presented in this report.



| NTRODUCTI ON

The Informati on Managenent Conmttee (1M was formed in 1989 as a standi ng
committee of the Admnistrative Cormittee (Admin), with the mandate of
addressing the followi ng itens:

¢ Establishing data priorities

o Coordinating the building of a forest practices informati on system

o Coordinating informati on mangement beyond the Tinber/Fish/Wldlife (TFW
Agr eenent

Devel oping funding strategies

Establ i shing data standards

o Coordinating data collection and quality control

Q O

The IMC goal is to identify and address TFWi nfornmati on managenent issues
These issues are discussed in the | MC Workplan of June 1990 (Appendix A).

Since its formation, | MC has becone increasingly aware of information sources
potentially useful to TFWparticipants, and the fact that this base of
information is growing. IMC’s predecessor, the Information Managemnent
Steering Conmittee of the Cooperative Mnitoring, Research, and Eval uation
(OMER) program identified these needs in terns of data and informati on com ng
fromthe CVER program However, it soon became apparent that TFW s

i nformation needs go far beyond nonitoring and research.

This project addresses a need identified by the IMCto develop a directory of
data and information generated by, or of interest to, TFWparticipants, and
possi bly others outside the TFWcommunity. This report includes:

o A partial bibliography of reports and other products generated by CMER
projects, TFWcooperators, and other TEWactivities.

0 An annot ated database of these products and other sources of
information relevant to TFW  The dat abase descri bes each project;
lists keywords, and data variables collected with CMER funds; and, for

each product, identifies its intent, its subject matter, variables
nmeasured (if any), other keywords, resulting data, other information
relevant to a potential user.

o Recommendations for further organizing, maintaining, and accessing TFW
data and information.

The IMC reviewed a draft of this report, and committee coments have been

i ncor por at ed. oj ect i ves, tasks, and deliverable of the project are listed in
Figure 1.



Objectives and Tasks of Prolect

The objectives of this project are to organize information from TFW projects
and other sources of Interest to TFW and to begin a process of transfering it
to potential users.

Project tasks were to:

1.

Review past and ongoing preojects of the Ceooperatlve Monitering, Research,
and Evaluation (CHER) program for:

o Completed reports, varlables being measured, and other products
o Projects In progress for the same [nformaticn, where available

Develep a directory of data and informatlon collected by TFW partlicipants
or relevant to the TFW Agreement, to include:

o A comprehensive list of data sets, with descriptions of what was
measured,

o A bibliography of reports and other products generated by CMER projects
and TFW cooperators.

o A brief description of each project’s subject matter and its intent,
resulting data, methods, and other Informatlon relevant to a potential
user.

Evaluate how well standards and guldelines for data and information
management, as set forth in the CMER draft workplan, are being met.

Summarize findlngs in a Einal report that fincludes Instructions for
accessing TFW data and information; present fimal document to IMC on or
before June 30.

Figure 1, Objectives and tasks of the project and deliverable item.

Deliverable

The deliverable product from this project is thls report, to ilnclude the
following.

o A bibliography of reperts and other products generated by CMER
projects, TFW cooperators, and other TFW activities

o An annotated data directory of CMER projects and other sources of
information relevant to TFW;

- Describing data sets collected with CMER funds
- Describing each project

- Identifying, for each project,

its Intent

its subject matter

variables measured (if any)

its resulting data
other information relevant to a potential user.

o+ + + +

o Recommendations for a loose-leaf *User’s Gulde to Timber/Fish/Wildlife

Data and Information,” with pretocols for maintenance and periedic
updating.

o Discussions and recommendations about the following other issues of
concern identified by IMC:

- System planning, design, integration, and development
- Coordination of efforts to aveld unnecessary redundancy and

duplication

- Data security -

- Standards for compatibility, collection, storage, and retrieval of
information

- Standards and criteria for quality and reliabillty of Information
- Accessibiliry and ease of use of data and information

- Distribution and flow of information

- Transfer and sharing TFW-generated technology among users

- Inventory of data and informatlen resources I{nslde and outslde TFW
- Budgetary resources for Implementing information priorities



METHCDS

This project was an exercise in gathering and organi zi ng i nfornation about TFW
projects and their products, and in database nodeling and design. From a
variety of sources, we assenbl ed docunents fromthroughout the TFW arena,

begi nning with the TFW Agreenent itself. These fornmed the basis for the

dat abase. Tine constraints precluded a systematic or exhaustive search for
products te be included. Instead, we assenbl ed what was readily avail abl e,
then tried to incorporate a representative sanple of the breadth and types of
data and information that could be included in a fully funded project.

Whil e review ng these products, we developed a list of data itens for the

dat abase, then designed and built a data nodel of five files related through
the primary key TFWD, a unique identifier assigned to each TFWproj ect. In
sonme cases, TFWD was concatenated with a second key field to identify records
uni quel y. Al t hough based on data nodeli ng and design principles, the database
is not conpletely nornalized, because full normalization requires a
substantial amount of programming to link related files. Rat her, we opted to
produce a first approxi mation of a useable product within the time avail able
(about three and a half weeks).

This report contains recomendations bel ow for developing the results of this

effort into a fully nornalized set of related files that can be linked in
various ways and accessed nore easily by a variety of users.

RESULTS AND OBSERVATI ONS

The results of this project consist of this final report and its database
(Appendix B).

Dat abase Description

The database is structured physically into five related files (Fig. 2):

0o MASTER DI RECTCORY

o Bl BLI OGRAPHY

o ANNOTATI ONS

o KEYWORD | NDEX

o DATA VAR ABLES | NDEX

Figure 2 illustrates the equivalency of files that are designed to be accessed
differently. Although sorted differently, the files in the left and right
boxes contai n equival ent infornmation. Files in the right box are found in
Appendi x B. They are hard copies of the bibliography (TFWBIB2.db), the
keyword index (KWINDEX2.db), and the data variabl es index (ENVAR2.db). They
are sorted al phabetically for visual access. Equivalent files in the left box



MSTRLST.db

h/28/91
Fields Field Description Field Type Commenta
A Flag to indicate that the Annotations file {ANNQTATE) has been updated Al File: DIRECTRY
AUTHORS Hampes of document author(s) in standard bibliographic fore AT5 File: TF¥BIB, linked through TF¥ID
] Flag to indicate that the Bibliography file (TF¥BIB} has been updated Al File: DIRECTRY
CHERLD Unique ¢MER project code/identifier A9 File: DIRECTRY
CONMENTS  Annotation: Brief description of project, including subject, intent, wethod, results, abstract, etc. A250 File: ANNOTATE, linked through IFVID
CONTACT Contact name, organization, phone number. physical location, electronic wmedium far data etc. ALS0 File: DIRECTRY (subdivide field later?)
D Flag to Indicate that the Data Variable file (ENVAR} has heen updated Al File: DIRECTRY
k Flag to indicate that the Keyword file (K¥INDEX) has been updated Al File: DIRECTRY
KEYWORDS Keywords relating to different projects and documents. 130 File: KYINDEX, linked through TFVID
OTHERLD Other code assigned/used by another poyrce A20 File: DIRECTRY
PROJNANE  Name of project (CHER or other type of project) 10 File: DIRECTRY
PUBDATE Date of publication/printing of document A File: TFNBIB, linked through IFVID
PUBSRCE Source or publisher of document; aiso, where (from whom) is document available. AL00 File: TFVBIB, linked through TEWID
RPTID Unique report number/publication number A20 File: DIRECTRY
TEWCOM TFV comeitteels) involved in project A20 File: DIRECTRY
TFYID Unique identifier for TFW Inforsation Management Directory 494 Link to DIRECTRY, TFWBIB, ANNOTATE. ENVAP, KWINDEX
TITLE Title of publication/document 425 File: TEWBIB, linked through TF¥ID
UNITS Units of environmental variable used or  measured A7S File: ENVAR, linked through IFVID
v Flag to indicate that this Keyword (KWINDEK) is also a Variable (ENVAR) Al File: KYINDEX, lieked through IFVID
VARIABLE Environmental variable used/measured in research wonitoring, sScreening, or analysis K125 File: ENVAR linked through TEWID
DIRECTRY.db KWINDEX.db TFWBIB.db
i Field Name Field Type . ;
Field Name Field Type ~ redfame Field Name Field Type
TRVID A3 TRNID A9 TFVID A%
PROJNAKE M0 KEYWORDS 450¢ AUTHORS ATS
TEWCON A20 v Al TITLE A125
CONTACT ALS0 SOURCE A100
RPTID A20 PUBDATE A4
CHERID i~ ETRR ANNOTATE.db
{BJTHERJD QTO Field Nawe Field Type
i ﬁ: TFYID Ags Fleld fane F'eldry
D Al VARIABLE AS0+ ™
DESCRIPT AL0D TEXID
oIt TS LINE A
COMNENTS A250

Fiqure2 . The top file is a master list of items in the TFW database.

rest of the figure lists structures for t he

five files in the database



are provided on electronic nmedia. They are designed to be viewed, searched,
and/or linked via an el ectroni ¢ database nmanager or view ng software. Files
are provided on IBMconpatible floppy disks in ASCII format, although other

formats are available as listed below

The MASTER DI RECTORY is designed to include all TFWrel ated products: CMER
projects and reports; products fromthe Training, Information, and Education
Committee (TIE) and the Field Inplementation Conmttee (FIC); general TFW
documents, such as the TFW Agreerment itself; and pertinent: sources of
information outside of TFW proper. Each record in the file is assigned a
unique TFWD, which is the relational key to all other files. The conplete
report or project nane is entered along with the associated TFW committee
name; a contact name,address, and phone nunber; and, as appropriate, the TFW
report nunber, CMER project nunber, and/or 'other' |D nunber.

The Bl BLI OGRAPHY, related to the master directory through the TFWD,
contains names of authors, report titles, publishing dates, and repository
| ocati ons.

The ANNOTATIONS file contains a brief description of each project,
including a statement of purpose, goals, intent, and objectives of the
proj ect. Again, the link to the directory is through the TFWD.

The KEYWORD INDEX is a list of likely candidates for searches, sorts, or
selects of the database. W rds chosen for inclusion in the index come from
the executive summaries, tables of contents, glossaries, indices, statenents
of scope, rationale, design, conclusions, and recommendations, as well as the
body of the reports thensel ves. Each keyword is tied back to the project or
report via the TFWD. Keywords include all data variables, which are
described in nore detail in the next file.

The DATA VARIABLE INDEX is a directory of data variabl es measured. I't
includes a short description/definition and the unit of measurement used.
This is not designed to be as definitive or exhaustive as a data dictionary,
whi ch woul d contain nmuch nore specific infornation about range, method,
preci sion, accuracy, data type, etc. These variables are also related to
their respective projects through the TFWID.

The five physical files described above are designed to be linked via the
TFWD. They are available in the followi ng electronic formats:

NAME FILE EXTENSI ON
|-Z-3 .WKS or (WKl
ASCI | TXT

dBase .DBF

Par adox . DB

Pfs:file .PES

Quattro .WKQ

Ref | ex .RXD

Symphony .WRK or .UWR1
VisiCalc .DIF



In addition, many spreadsheet or text viewers available in different utility
software can be used to search individual files, or a database |anguage can be
used to develop front-end query screens to provide a seanl ess | ogical
connection anong the five data files.

Examples

Dat a becones information when it is accessible and usabl e. This project is
designed to facilitate access to TFWinformation. The rel ational database

all ows creative processing of data, or information about data, to derive new
rel ati onshi ps, which then becone new informati on. The database structure is a
"skel eton" upon which future enhancenents/additions can be hung. This has
potential use as a powerful tool for naking resource managenent deci sions.

W have provi ded sonme exanpl es in Appendi x C of ways in which this tool m ght
be used to provide informati on for decision-nakers. One of these, Table 1,
illustrates a search on the words "debris" and "sedinment." The question, or
query, night be posed like this: "Wt are (or list) all the projects for
whi ch debris or sedinent are maj or conponents?"

Revi ew of QObjectives and Tasks of Project

The objectives of this project (Fig. 1) were to organize information from TFW
projects and ot her sources of interest to TFW and to begin a process of
transfering it to potential wusers. This section describes how project tasks
were net.

Task 1. Review past and ongoi ng projects of the Cooperative Monitoring,
Research, and Eval uation (CMER) program for:

0 Conpleted reports, variables being neasured, and other products
o Projects in progress for the same information, where available

Resul ts: VW reviewed 16 of the 26 existing OMER reports. Tine did not
permt reviewing and entering data for all of them and sone were not
easily available.

Task 2. Devel op a directory of data and information collected by TFW
participants or relevant to the TFW Agreenent, to include:

o A conprehensive |ist of data sets, wth descriptions of what was
measur ed.

Resul t s: From the reports, we extracted a conprehensive list of
variables (instead of data sets) neasured in OMER projects, the DATA
VARIABLE |INDEX (filename, ENVAR), cross-referenced by TFWID code to
i ndi vi dual proj ects.

o A bibliography of reports and other products generated by CMVER projects
and TFW cooperators.

Resul ts: This is found in the Bl BLI OGRAPHY file (filenanme, TFWBI B)

(] 8 L]



Table 1. Example query from the TFW database. The selection criteria
“Select all entries that have the keyword or variable name ‘debris’ or
‘sediment’ *”
Keyword/Variable ¥ Description TFYID
capacity asdification for v do respondents modify bridge/culvert flov capactiy to account  TFRO000007
debris and sediment flow for debris and sedinent during floods7
debris TFR000012
debris TER000013
debris  flow 1F¥000018
debris  jan TFWO00007
debris  jan TER000017
organic  debris TEE000007
organic debris v TFR000012
sediment TFR000047
sedinent TEW000013
gedinent v dowinant substrate TF¥000017
gediment delivery frequency v consent on two most important processes TFR000018
sedinent delivery magnitude v  coswent on tro most important processea TEWO00018
sedinent delivery procesa v debris torrent or flow/translational or rotational TFW000018
landslideferoded  streas reaches/soil creep/other
sedinent dynamics v observed tause, effect, and duration of timber harveat TF¥000018
practices on gedimentation in Type 465 Haters
gedinent storage v gedisent storage TF¥000018
proceasea/patterns/wagnitude/frequency/distribution
gedisent transport v efficiency is a measure of the Percent of sediment moved out TFW000018
efficiency per unit per year
voody debris v large/medive/snall based on diameter and length TER000017

were |
Paga 1

Project Hame

TEW Road Questionnaire Analysis and Cospilation of
Responses

Literature Reyiew and Synthesis: Yildlife Use of RNZ's
and UKA's by ¥ildiife - CHERC Projects 7. 4 6

Effects of Timber Harvest om Rain-On-Snor Pun-Off in the
Tranaient Snow Zone Of the WA Cascades - Interim Ppt
Sediment Dynanica in Type 4 and § Waters: } review and
Synthesis

TF¥ Road Questionnaire - Analysie and Compilation of
Responses

Evaluation of the TFN Stream Classification Systen:
Stratification of Physical §abjtat Areaand Distribution
1EY Road Questionnaire - Analyeia and Compilation of
Responses

Literature Reviev and Synthesis: ¥ildlife Use of RN2’s
and Y8A's by $ildiife - CHERC Projects 1 £ 6

TEY Road Questionnaire . Analysis and Compilation of
Responses

Effects of Tiaber Harvest on Rain-0n-5nor Pun-Off in the
Tranaient Snor Zone of the ¥k Cascades = Interia Ppt
Evaluation of the TF¥ Strean Claggification Systee:
Stratification of Physical Bzbitat Area and Distribution
Sediment Dynanica In Type 4 and § Vaters: A reriew and
Synthesis

Sedinent Dynazics in Type 4 and 5 Vaters: A reviev and
Synthesis

Sediment Dynamics in Type 4 and § Yatera: A review and
Synthesis

Sediment Dynasics in Type 4 and 5 Maters: A revies and
Synthesis

Sediment Dynanics in Type 4 and 5 Yatera: A reviey and
Synthesis

Sediment Dynanics in Type 4 and § Yatera: A reviex and
Synthesis

Evaluation of the TFW $trean {lasaification Systes:
Stratification of Physical Habltat Area and Distribution



o A brief description of each project's subject matter and its intent,
resulting data, nmethods, and other information relevant to a potential
user.

Resul t s: Mich of this information is found in the ANNOTATIONS file
(filenanme, ANNOTATI ONS), and conplenentary infornmation is in the MASTER
D RECTCRY (filenane, DI RECTRY). Access is through the Master Directory
or the KEYWORD INDEX to all projects (filenane, KWNDEX). Appendix B
contains printed copies of the five database files. Not all TFWproducts
that we are aware of have been entered into the database, and there are
probably others of which we are not aware.

Task 3. Evaluate how well standards and guidelines for data and i nformation
managenent , as set forth in the OMER draft workplan, are being net.

Results: The CMER workplan has been undergoing revision for several

nont hs, al though the substance wi |l probably not change appreciably. Qur
experience in working with CMER reports, however, indicates that the
standards and gui delines for data and infornati on nanagenent have not
been foll owed consistently by the various research and nonitoring
contractors. Further comments and reconmmendati ons are found in the
"DISCUSSION  AND  RECOMMENDATI ONS'  secti on.

Task 4.  Summarize findings in a final report that includes instructions for
accessing TFWdata and information; present final docunent to | MC on
or before June 30.

Resul ts: This report was presented in draft formto the Information
Managenent Commttee for comment on June 25. Comments were incorporated
into the final report.

Deliverable

The deliverable product fromthis project is this report, which addresses the

four tasks described above. D scussions and recomendations are found in the
next section.

DI SCUSSI ON AND RECOMVENDATI ONS

I nformati on managenent issues share many conmon characteristics. These need
to be addressed systematically in order to ensure that data and information
are of consistently high quality, and to facilitate storage, retrieval, and
exchange of data and information. The need for managi ng i nformation rel evant
to the TFWprocess has increased and will continue to do so as watershed
screening and analysis are inplemented. This section identifies other

possi bl e tasks and deliverable itens for a conprehensive infornation
managenent and coordi nation programwithin the TFWprocess. This project is
an early step toward nmanagi ng TFWdata as i nformati on.



The IMC workplan establishes priorities for acconplishing the goals of
information management (Appendix A page 2). These are discussed below
within the context of issues of concern identified in Fig. 1.  These issues
can be arranged into four categories: System planning, design, integration,
and developnent; information standards; 1nformation Issemnation; and
budget ary consi derati ons.

System planning, design. integration. and development

Two mjor TFW projects fall into this category: the Geographic Infornmation
System (@S Hydrography/ Transportation Project, and the Forest Practice
Applications (FPA) Database. The fornmer has been funded through TFW since
1987, and the latter is poised to begin, pending funding in the biennium
beginning July, 1991. Both are housed at DN\R

The Hydrography/Transportation Project: Many infornmation nanagement issues in
TFW require baseline data contained in the hydrography (water) and
transportation (roads) layers being developed by the DNR. Because of this,
TFW is funding developnent of GS baseline data layers at a 1:24,000 scale on
the DNR’s geographic information system Data are available for sone areas of
the state. The development of such a large information system raises
particular concerns about information characteristics such as priorities,
quality control, accessibility, etc. Topics needing specific attention
include: field wverification of spatial and tabular information, addition of
field attributes not currently being coded, quality assurance and control of
spatial and attribute data, development of a user interface to allow TFW
participants to access these data, and testing how useful these data are in
spatial  analysis.

Field validation has begun, primarily by D\NR on the roads and the Northwest
Indian Fisheries Conmssion on the water. Because this project's original
proposed funding was cut by a nillion dollars, there was no money for field
val 1 dation. Consequently, DNR and other TFW cooperators are being asked to do
this wth in-kind efforts.

Wiile DNR offices may have access to these files and the GS software to
process them procedures for other TFWw cooperators have yet to be devel oped.
Special  application progranming, additional communication devices, and
docurentation are all potential further needs that TFWw nust define and secure
before these data files can be said to be equally beneficial to all
participants. Procedures need to be developed and inplemented to allow all
TFW users to access, use, update, and correct files.

The current status of this project is summarized in reports nunbered TFW000024
and TFWO00023 in the database.

- 11 -



The FPA Database: There is considerable demand for access to FPA data. The
DNR is presently in the process of devel opi ng a conputerized FPA data system
that will assist with the protection of public resources and support the
activities of all organization and entities that interact with the FPA data,
by:

0 Reduci ng costs associated with copying, sorting, and transmtting FPAs
bet ween participants.

o Improving speed and efficiency with which FPA information is shared
anong  participants.

Allowing participants todirectly access, view, and provide input to a
centralized FPA database in real-tine node.

Providing participants with the common ability to interactively analyze
tabul ar and spatial FPA data (in concert with any other avail able
dat abases) consistent with appropriate data security needs.

o Maintaining an archival record of all FPA data.

(=]

(o]

The system devel opnent process utilized by DNR contai ns several steps,
beginning with a review of the life history ("business scope") of an FPA
which in turn defines the systemdesign, and finishes wth the developrent,
testing, and inplenentation of the system A feasibility study based on
ext ensi ve scopi ng has been approved by the Department of Information
Services, and the DNR is awaiting funding. The project is intended to link
the @S with the FPA database when conpleted. The systemis expected to
permt electronic retrieval of current and past FPAs by TFW partici pants who
can access the systemthrough conputers w th nodens.

This systemis projected to cost nearly $8,585,000 over five years. Thi s

i ncl udes mai ntaining the present systemwhile the new one is bei ng devel oped.
It also includes the value of time expected to be donated each year from other
TFW  organi zati ons. Further details of this project are described in a
feasibility study, database nunber TFW000026.

| nf or mati on St andar ds:

A nunber of concerns have been raised about quality and reliability of
information in TFW  These include issues of:

o Coordination and integration of efforts to avoid unnecessary redundancy
and duplication

o Data security

o Standards for conpatibility, collection, storage, and retrieval of
i nformation

o Standards and criteria for quality and reliability of information

For exanple, the draft CVER workplan contains guidelines for handling research
data, but no quality control procedures are in place for determning how well
these guidelines are being followed. The project described by this report is
a beginning for creating a data systemfor TFWprojects that provides

efficient information storage and retrieval. This is essential to utilizing
information as a resource throughout the entire TFW process. It is also
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necessary for effecting econonmes in watershed screening and analysis, as well

as in research and nonitoring, by allowing integration and standardizati on of
certain data variables.

St andar di zati on of data-variable formats, devel opnment of efficient file
structures, and establishment of consistent data standards are all
prerequisites for successful information nanagenent. Selecting a secure
central repository, appropriate nmedia, and establishing procedures for
subnmitting data with adequate docunentation will ensure the security of the
dat abase. Access to information can be facilitated by the devel opment of a
central data dictionary and directory, which should be augnmented by a data
integrity function that checks for share-ability, accessibility,
compatibility, and  redundancy.

Information D ssem nation

The best organi zed, nost reliable database is of little value unless it is
accessible to potential users, and accessibility includes ease of use. The
question of information dissenmination through the TFy process incl udes:

Accessibility and ease of use of data and information

Distribution and flow of information

Transfer and sharing TFWgenerated technol ogy anong users
Inventory of data and information resources inside and outside TFW

Lo = Ik = I w

Accesgibility and ease of use of data and information: The reason the
research and nonitoring programwas established during the original TFW
negotations was that little information was avail able about many controversi al
i ssues. It was decided to "go where the truth takes us." Four and a half
years |later, we have begun down that path. It remains to nmake that path
available to all TFWparticipants by nmaking information easily avail abl e.

The fact that this report includes products from many TFW endeavors
illustrates the breadth and scope of information generated by the TFW process.
At this witing, this report is the nost conprehensive source of such
information, and it is very inconplete. Reconmendations are included bel ow

for providing better access to the rapidly growing array of TFWdata and
i nformation.

Distribution and Flow of Information: This itemand the one above are closely
related, the difference being rhat the above itemis passive and this is
active In addition to nmaking information easily avail able, a certain subset
of that information that is used in daily decisions needs to be actively

updat ed and di ssem nated as it becomes known. Recomrendati ons for doing this
are presented bel ow

Transfer and Sharing TFW-generated_Technolopy_Anong Users: Many of the
research and nonitoring have as one objective the devel opnent of new
technol ogy to inprove forest practices or resource protection on the ground
For exanple, data, information, and technol ogy devel oped with TFWfunds and
i n-ki nd support fromcooperators reside at the DNR, Departrment of Wldlife

- 13 L]



(WDW), Department of Ecol ogy (Ecol ogy), Department of Fisheries (WDW), the
Nort hwest | ndi an Fi sheries Conmm ssion (NWIFC), Vyer haeuser Conpany, and mnany

other TFW participants. These technol ogies need to be provided to all who
need them

Inventory of Data and Infornation Resources Inside and Qutside TFW: This
report is a first step in acconplishing this goal, at |least within the TFW
arena. Mich nore needs to be done, however. In addition to the TFW

comm ttees producing products (Policy Goup; Administrative Cormittee; Field
| npl erent ati on Committee; Training, Information, and Educati on Conmittee;

I nformati on Managenment Committee; as well as CMER and its subcomm ttees),
there are undoubtedly databases, reports, and sinmlar informati on avail able
fromfederal natural resource agencies, county planning offices, and sinmlar
governnental and private entities.

Budpetary Considerations: A conprehensive informati on coordinati on and
managenent program for TFWneeds full financial support. The recommendat i ons
below outline such a program Detai | ed budgetary consi derations woul d be a
part of a formal proposal to inplement this program

RECOMVENDATI ONS

This report, though not conprehensive, illustrates the breadth and scope of
data and information associated with TFW As the TFWprocess continues, the
amount and conplexity of this information and data are certain to grow apace.
The foll owi ng recomrendati ons are designed to organi ze this conplexity and
provi de managers with better information to nmake deci sions quickly.

W therefore recommend that Admin and the TFW Policy G oup:

o Assign clear responsibility for receiving and keeping TFW products; for
mai nt ai ni ng the database of TFWdata and infornation developed in this
project: and for refining the information managenent procedures and
dat abase itself to make data and information nmore accessible to end
users.

o Authorize a full-time information rmanagement coordi nator position, under
the auspices of the IMS to continue the process begun in this project
and expand the ideas presented in this report.

o Drect IMCto develop a detailed proposal, with budget, to inplement the
second recommendation above

o Recogni ze and encourage continuing efforts to further the TFW process
with nore in-kind support and initiatives anong TFWparti ci pants, and
docunent these efforts through the medi um of infornation nanagenent.
This study unearthed several such efforts, and we have a sense that
several nore remain unsung.



Recomrendati ons for specific tasks to be acconplished by the information
managenent coordi nator and IMC are listed here. As the program evol ves and
devel ops, these tasks shoul d be revised to adapt and respond to changing

needs.

10

11.

Currently these tasks are seen as foll ows:

Modi fy information managenment guidelines in the CMER werkplan to
reflect the data structures devel oped in this project.

Expand t he standards and gui delines fromthe CMER workplan to include
and apply to all TFWgenerated products, and enforce consistent use of
t hese standards and gui delines for handling all data and infornation.

Devel op protocols for entering, naintaining, managing, updating, and
dissemnating all TFWgenerated data and infornation.

Devel op standards for conpatibility, collection, storage, and retrieval
of information; mechanisms for data security; and criteria for quality
and reliability of information.

As a next step, expand the results of this project to include data
di ctionaries devel oped within the TFW process.

Devel op ways to coordinate and integrate TFWand TFWrel ated projects
to avoi d unnecessary redundancy and duplication of effort.

Devel op a | oose-leaf user's guide to TFWdata and infornation, and
provide financial support to maintain and dissemnate it. This would

include a fully nornalized rel ational database with easy-access, user-
friendly query screens and report-generating capabilities.

Wrk with DNRto nmake the @S |layers funded by TFW (hydrography and
roads) easily accessible to TFWparti ci pants.

I ncorporate the Watershed Screening and Analysis Project into the TFW
dat abase.

Incorporate the state Wtlands d assification Project under the
auspi ces of the Departnent of Ecology into the TFW dat abase.

Wrk with DNR to incorporate the FPA database systemas it is
devel oped.
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12. Wrk with WDW¢toe i ncorporate the Priority Habitats and Speci es project
as it is further developed and refined.

13. To the extent feasible and desirable, incorporate data and information
from sources outside the TFW arena, but relevant to the TFW process,
into the database.

Al t hough t hese recommendati ons are not exhaustive, they will, if inplenented,
be a major step forward in providing TFWparticipants, and others, with data
and information necessary to nmake sound policy and field decisions in managi ng
public resources. Activities, needs, and direction will continue to change
as new issues and priorities arise, but the fundamental need of managi ng data
and information about public resources will only grow

The | MC stands ready to assist in inplenmenting the recommendati ons and i deas
presented in this report.

APPENDI CES

The foll owi ng docunents are appended to this report:
o Appendix A « TFW Infornmati on Managenent Committee WWrkplan, June 1990
o Appendix B . TFW Informati on Database Files

o Appendi x C - Exanple Queries of the TFW Dat abase
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APPEND X A

Appendix A is the current Information Managenent Commttee Wrkplan.



TFW | NFORVATI ON  MANAGEMENT COW TTEE WORKPLAN

June 1990

| NTRODUCTI ON

The Information Managenent Committee is a Tinber/Fish/Wldlife
(TFW) standing conmttee reporting to the Admnistrative Commttee
(Admin) . It was forned by Admn at the reconmendation of the Ad
Hoc Subcommittee on Budget, Oganization, Structure, and Pri-
orities in a memo dated 6 October 1989 from Arden O son, chair of

the subcommttee. The subcommttee's rationale and reconmendation
was as follows:

"CQurrently there are several Ad Hoc commttees and subcommttees
involved in working on devel opment of a TFW data base. These in-
clude a CMER data subcommttee, GI.S. subcommttees, and a sub-
commttee working on the forest practice application data system
It is recomended that the Admnistrative Commttee establish an
Informati on Managenent standing committee of admnistrative-type
people who can also involve their technical data personnel to re-
solve all data managenent issues. Several items need to be ad-
dressed by such a subconmttee including establishing data pri-
orities, coordinating building the system coordinating beyond
TFW such as Department of Infornation Services, Power Planning
Council, etc., and developing funding strategies, establishing
data standards, coordinating data collection and quality control."

GOAL

The Information Managenent Conmittee goal 1is:

To identify and address TFW information management issues.

| NFORVATI ON MANAGEMENT _PRIORITIES. AN OVERVI EW

The IMC has identified the following information nmanagement is-

sues, listed in order of priority. These are explained nmore fully
in a follow ng section:
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1. Forest Practices Application (FPA) managenent system
2. GS hydrography/transportation baseline information

3. Cooperative Monitoring, Evaluation, and Research (CMER)
program information nanagement needs

4. Technology transfer: results from OMER projects and
ot hers

5. Inventory of data resources (inside and outside TFW

6. Polls and surveys generated wthin TFW

7. Storage and retrieval: Selecting data systens
for projects and archiving infornation.

8. Interacting with information managenent committees out-
side TFW (Northwest Power Panning Council, Puget Sound

Vter Quality Authority, etc.)

INFORMATI ON MANAGEMENT COWVM TTEE STRUCTURE

The Information Managenent Commttee has two levels of nenbers:
adm ni strators and technical staff. It deals wth TFWwde infor-
mati on managenment questions. These include:

> Supporting CMER technical steering conmttees (the old
Informati on Management Steering Committee function).

> Wrking to help DNR establish a tabular database, then
a GS nmap database, for FPAs.

> Supporting surveys and other types of information collected
by the Feld Inplenentation Comittee.

> Coordinating TFW GS activities.

> Qhers as needed.

The relationship of Information Managenent to other TFW commttees
is diagrammed in Figure 1

| NFORMATI ON  MANAGEMENT I SSUES: A DESCRI PTI ON

The information nmanagenent issues, as prioritized above, require
some explanation. Sone are already being addressed, and others
my not be addressed because of resource constraints.

Information  managenent issues share many common  characteristics.
These need to be addressed systematically in order to ensure that
data and information are of consistently high quality, and to fa-
cilitate storage, retrieval, and exchange of data and information.
The  Cooperative Monitoring, Eval uat i on, and Research (COMER
workplan contains sone qguidelines for handling research data, but
no quality control procedures are yet in place for nonitoring how
well guidelines are being followed.
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Policy Goup

. N .
Adm nistrative Commttee

Trai ni ng, Field Ooopelr ative | nf or malti on
| nf ormati on, | npl enent ati on Noni tori ng, Managenent
& Education Comm ttee Eval uati on, Co (IM)
(TIE) (FIC) & Research .
(CMER) <- .

1
| LA l T
WSC | FSC | AMSC
SHAM C

|
FPAs GI|S O hers

Roads & 2?7 GIS D\R G S
V\at er MOU Users'
Commttee
Legend:

| -- Oversight/responsibility
. -- Coordination/liaison

Figure 1. Tinber/Fish/Wldlife conmttee structure as it relates
to the Infornation Mnagenent Conmittee.
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Common characteristics shared by nost information nanagenent is-
sues include the following for both data and infornation:

Standards for collection, storage, and retrieval
Quality control

Reliability

Accessibility

Ease of use

Redundanc?// duplication

Compatibility

Priorities

Budgetary resources

System planning, design, devel opnment
Coordi nati on

Distribution and flow

VVVVVVVVVV VYV

The rest of this section briefly describes each issue.
1. Forest Practices Application (FPPA) management system

There is considerable demand for access to FPA data. The DNR is
presently in the process of developing a conputerized FPA data

system that wll assist wth the protection of public resources
and support the activities of all organization and entities that
interact with the FPA data, by:

> Reducing costs associated with copying, sorting, and trans-
mtting FPAs between participants.

> Inproving speed and efficiency with which FPA information is
share anong participants.

> Alowing participants to directly access, view, and provide
input to a centralized FPA database in real-time node.

> Providing participants with the comon ability to interac-
tively analyze tabular and spatial FPA data (in concert wth
any other available databases) consistent wth appropriate
data security needs.

> Miintaining an archival record of all FPA data.

The system devel opment process utilized by DNR consists of several
steps, beginning with a review of the life history ("business
scope”) of an FPA, which in turn defines the system design, and
fi n{shes with the developnent, testing, and inplementation of the
system

The FPA task force of the IMC is assisting with this system design
process. Task force nenbers attended the scoping session, which

I nvol ved about 15 persons for seven days. Further involvenent by
the task force and the commttee wll include reviewi ng the
scoping report and participating in further system design steps.
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2. G B hydrography/transportation baseline information

Many information nanagement issues in TFW require Dbaseline data
contained in the hydrography (water) and transportation (roads)
| ayers being developed by the D\R

Because of this, TFW is funding development of @GS baseline data
layers at a 1:24,000 scale on the DNR's geographic information
system Data are available for sonme areas of the state. The de-
velopment of such a large information system raises particular
concerns about those information managenment characteristics |isted
above (i.e., priorities, quality control, accessibility, etc.)

Topics needing specific attention include: field verification of
spati al and tabular information, addition of field attributes not
currently being coded, quality assurance and control of spatial

and attribute data, development of a wuser interface to allow TFW
participants to access these data, and testing how useful these

data are inspatial analysis.

Wile DNR offices may have access to these files and the QS soft-
ware to process them procedures for other TFW cooperators have
yet to Dbe developed. The pending Menorandum of Understanding con-
tracting for DNR system and data wuse by TFW participants wll be
just the beginning of getting non-DNR users full access to the
dat a. Special application programmng, additional conmunication

devices, and docunentation are all potential further needs that
TFW nust define and secure before these data files can be said to
be equally beneficial to all participants. Procedures need to be

developed and inplemented to allow all TFW users to access, use,
update, and correct files.

3. Cooperative Monitoring, Eval uation, and Research (CMER) pro-
gram information managenment needs

To work wth OVER Steering Conmittees to identify comonalities
among OMER prograns and projects and to provide assistance in nan-
aging information and data generated by TFW research and nonitor-
ing. See also Item 7 below

4. Technology transfer: results from CMER projects and others
To coordinate wth OWVER and TFW Field Inplenentation Committee to

transfer research results in a form usable for application in the
field, by managers and policy nakers. See also Item 7 below
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5. Inventory of data resources (inside andoutside TFW)

Survey state and federal resource nanagenment  agencies,  universi-
ties and other research organizations, and private industry, as

well as OMER sources, to catalog information and data relevant to
TFW  See also Item 8 below

6. Polls and surveys generated wthin TFW

Maintain historical results of polls and surveys wused to evaluate
the effectiveness of TFW See also Item 7 below

7. Storage and retrieval: Selecting data systems for projects
and archiving infornation

Geating a data system for the OVER projects that allows for ef-
ficient storage and retrieval is essential to utilizing inform-
tion as a resource. Standardization of data format, devel opment
of an efficient file structure, and establishnment of consistent

data standards are all prerequisites for  successful i nformation
management . Selecting a secure central reposi tory, appropriate
media, and establishing procedures for subnitting data wth ad-
equate docunentation wll ensure the security of the database.

Access to information can be facilitated by the development of a
central data dictionary and directory, which should be augnented
by a data integrity function that checks for share-ability, acces-
sibility, conpatibility, and redundancy.

8. Interacting with information management committees outside TFW
(Nor t hwest Power Planning Council, Puget Sound Water Quality
Aut hority, etc.)

To discharge its information nanagenent nandate, the |IMC plans, to
interact wth relevant commttees and individuals outside of TFW
To do this, an efficient framework for contacting others needs to
be established, perhaps wth the assistance of the Wshington De-
partment  of Information  Servi ces. This task is also related to
Task 5 above, both inside and outside TFW

INFO ON A TASK FORCES

The Information Managenent Conmttee currently has two ad hoc task
forces, one to assist DNR in conpleting the FPA database, and a
second to develop procedures for adding attributes, updating, and
editing the hydrography and transportation QS |ayers.
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FPA Task Force

| MC agreed that the FPA database nanagement system is the first
priority for commttee discussion. The purpose of the FPA task
force, which is already under nay, is to define requirements for
an automated system for reporting and analyzing forest practice

application data. Mijor time conmtnents will be required by all
Bartl ci pants. This automated system will provide access to FPAs
y all TFW participants.

Q her points about the FPA database are:

> The database is currently in dBase IIl Plus on personal com
puters (PC) in the DNR regions. Athough there are problens wth
this, it will remain on PCs through 1990, with the database mnoving
to the Prime in the Info |anguage by 1991.

> There will eventually be a new layer in the DNR geographic
information system (GS) containing FPA data.

> Enphasize inproved functionality and efficiency: e.g., for-
ester can now visit nore inportant sites: forester has inproved
ability to sort and analyze information about FPAs.

> Use of the Prine for standard analyses will available for
phone costs, but that other custom analyses wll cost the nornal
DNR central processing unit tinme charges.

Hydr ogr aphy/ Transport ati on

The database for the hydro/trans |ayer was designed by the old GS
Comm tt ee. The current task force wll produce a nethods manual
and a users manual, with criteria for including data, quality con-
trol, and history. Specific tasks include field verification of
data in the system attribute input by field staff: general qual-
ity control/quality assurance issues: future routine update and
mai nt enance  procedures: coordination and direction to DNR geo-
graphic information system and applications developnent, testing,
and pronotion.

Cooperative Mnitoring, Evaluation, and Research (CMER)

A third task force is being forned for information managenent is-
sues associated with the CMER program  CMER steering commttees
have expressed concern about nmanaging and sharing data. Several
projects have already run out of funds in the early stages of in-

formati on nmanagenment. Good information and data nanagement shoul d
provide tools for integrating the CMER data and information, tools
that wll assist all steering commttees in acconplishing their

data and information objectives within the CVER program
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Some roles of IMC with respect to CMVER are to:

> Help CMER understand issues of data nanagenent.

> Provide a good description of needs for data nanagenent.

> Inform and educate CMER as to problens and inpacts of poor
data managerment, solutions and options to these problens, and how
IMC can facilitate these solutions.

> Set context for CMER committee to make decisions about fund-
ing and project integration: make sure the conmttee understands
the need for having rigorous data and information managenent pro-
tocols in place.

> Set the stage for an eventual funding proposal for inforna-
tion nmanagenent.

> Educate general managerial audience on need for good data
managenent .

In summary, the general issue is managing CMER-generated data and
information to make it (1u_i ckly accessible and easily useable to

TFW participants. Quidelines for handling CVER data and informa-
tion in a standardized format for individual projects are witten
in the CMER workplan, but there is no indication that they are be-
ing followed. Furthernmore, there remains a need for nanaging in-
formati on between and anong individual projects in the whole CVER

program This task force is working on ways to facilitate this
process.
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APPENDI X B

Appendi x B is the TFW dat abase. It consists of five data files:

The MASTER DI RECTCRY is designed to include all TFWrelated products: CMER
projects and reports; products fromthe Training, Information, and Education
Committee (TIE) and the Field Inplenmentation Committee (FIC): general TFW
documents, such as the TFW Agreenent itself: and pertinent sources of
information outside of TFW proper. Each record in the file is assigned a

uni que TFWD, which is the relational key to all other files. The conplete
report or project nane is entered along with the associated TFWcomittee
name ;. a contact name,address, and phone nunber; and, as appropriate, the TFW
report nunber, CMER project nunber, and/or 'other' |D nunber

The BIBLI OGRAPHY, related to the master directory through the TFWD
contai ns names of authors, report titles, publishing dates, and repository
| ocati ons.

The ANNOTATIONS file contains a brief description of each project,

including a statenment of purpose, goals, intent, and objectives of the
proj ect . Again, the link to the directory is through the TFWD.

The KEYWRD INDEX is a list of likely candidates for searches, sorts, or
selects of the database. Wrds chosen for inclusion in the i ndex cone from
the executive sunmmaries, tables of contents, glossaries, indices, statenents
of scope, rationale, design, conclusions, and recomrendations, as well as the
body of the reports thensel ves. Each keyword is tied back to the project or
report via the TFWD. Keywords include all data variables, which are
described in nore detail in the next file.

The DATA VARIABLE INDEX is a directory of data variabl es neasured. I't

i ncludes a short description/definition and the unit of measurement used.
This is not designed to be as definitive or exhaustive as a data dictionary,
whi ch woul d contain much nore specific infornation about range, method,
preci sion, accuracy, data type, etc. These variables are also related to
their respective projects through the TFWD.

The five physical files described above are designed to be linked via the
TFWD. They are available in the follow ng el ectronic fornmats:

NAME FILE EXTENSION
[-Z-3 .WKS or .WK1
ASCI | .TXT

dBase .DBF

Par adox . DB

Pfs:file .PFS

Quattro .WKQ

Ref | ex .RXD

Symphony .WRK or .WRl

VisiCal c .DIF
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TFX0¢0001

TEW000002

TF¥000003

TEW000004

TEW0GO006

TFN000007

TFN000008

TF¥000009

TF¥000010

TFR006011

TF¥000012

TFN000013

TFW000015

TEW000017

TEW000018

TFWG0002)

TE¥000022

TF¥000023

1F¥0000624

TFW000025

PROJECT NAME

Timber/Fish/¥ildiife Neqotiationa

Tiaber/Fish/¥ildlife Primer

n Analysiz of Program Integration and Developaent for
the TFW/CKER Committee

Wildlife Use of Managed Foreats: A Review

TFY ¥Wildlife Action Plan

TFY Boad Questicnnaire - Analysis and Compilation of
Responhses

1989 Field Report - Characterization of EMZ's and UNA's
vith Fespect to ¥ildlife Habitat

1988 Field Report - Characterization of RMZ‘s and UMA's
vith Reapect to ¥Wildlife Habitat

1990 Field Procedures Handbook - Characterization of
EMZ'a and UMA‘e with Respect to Wildlife Habitat

1988 Field Procedures Handbook - Characterization of
RNZ's and UMA’s with Reaspect to Wildlife Habitat
Literature Review and Synthesis: Wildlife Use of ENZ's
and UNA’s by Wildlife - CNERC Projects 2 & 6

Effects of Tismber Harvest on Kain-On-5now Run-0ff in the
Transient Snov Zone of the WA Cascades - interim Rpt

The Effect of Elevated Holding Temperatures on Adult
Spring Chinook Salwon Reproductive Success

Evalvation of the TF¥ Stream Classification Syates:
Stratification of Physical Habitat Area and Distribution

Sediment Dynam:cs in Type 4 and 5 Waters: & revier and
Synthesis

Hisgually Reagurce Hamagement Plan
Yakina Resource Management Pian
DMR/GIS Transportation Data Entry
DHR/GIS Hydrography Data Entry

The CNER Program Work Plan Hote Book for Technical
isplenentation of the TFW Agreesent - Hay §390 Draft

TFVCON

TFY Negotiators

TIE, FIC

CNER

¥SC, CMER

¥SC, CMER, Policy
SHAMY, CNER

¥5C, CHER

WSC, CHER

N5, CHER
W5C, CHER
CNER

SHAMN, CHER

FSC, CMER

hHSC, CMER

SHAMY, CHER

15C
1HC

CHER

MASTER DIRECTORY FILE LISTING

CONTACT EPTID

¥A Forest Protection Assoc., RV Indian Fisheries
Cosaisnjon, WA Environmental Council, National
hudubon Society, state agencies:ND¥, WDF, Ecology,
¥A Foreat Protection Assoc., N¥ Indian Fisherles
Cousisgion, WA Environsental Council, National
Audubon Society, state agencies:WDN, ¥DF, Ecology,
Cooperative Nonitoring and Reaearch Comsittee, Jia
Rochelle - Chair, WeyCo Technology CIE, Tacoma, WA
98477

National Council of the Paper Industry for Air and
Streas Improvement, Inc,, West Coast Regional
0ffice

TEW Policy Group; ¥ildlife Steering Committee -
Peter Haug-Editor, Tim Cullinan-Chair

Cogan, Sharpe, Cogan

TFV-000-89-007

TF¥-017-89-004

Carlson, Andy, TFW Biologiat, WDW, Habitat
Managesent Diviaion, 600 Capitol Way N, M/§ GJ-il,
Olympia, WA 98501-1091

Arsour, Chad, TFV Biologist, WDW, Habitat
Managenent Division, 600 Capitol ¥Way N, M/S§ GJ-11,
Olywpia, WA 98501-1051

¥ashington Departsent of Wildlife, TEW ¥ildlife
Steering Comnittee, CMER

¥ashington Department of Wildlife, TFW Wildlife
Steering Committee, CMER

BioSyatens Analysis, Inc., 3152 Paradise Drive,
Building 39, Tiburom, Ch 94920

Harr, B. Dennie, USDA Forest Service, PNY Research
Station, College of Forest Resoutces, U¥, Seattle,
WA 98195; Coffin, Bemgt A.; Cundy, Terrance V.
Berman, Cara H.; Quinn, Thomas P.; Center For
Streanside Studies/Fisheries Research Institute,
Univeraity of Vashing, Seattle, Wh 98195

Beechie, T.J.; Sibley, T.H.; Center for Streasside
Studies{AR-10) and Fisheries Research Institute(¥WH-
10}, University of Vashington, Seattle, WA 98504
MzcDonald, Anme; Ritland, Xerry ¥.; PTI
Envirionsental Services, 15273 5E 30th PI,
Bellevue, ¥A 98007

Varfield, Warren; Department of Natural Resources,
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The Timber/Fish/¥ildlife Aqreesent among the timber industry, state agencies, Indian tribes, and environmental interests
establishes a cooperative way for protecting public resources affected by forest practices on state and private lands in
ton. It describes general attribute of tbe NéN natural resource Management systew, forest practices application pathways,
managesent prioritles, and coaponents Of the management system. Appendices include conflictresolution ground  rules.

This is a priser written originally at the University of ¥ashington and edited by the Training, information and Education
Comnyttea (TIE)

This is an analysis of the role and function of CMER within TFW, and how CMER is carrying out it"s aisgion.

This is a literature reviex of terrestrial vertebrate wildlife use of managed forests in Washington. The purpose of the review
vas: al develop a list of paraseters which influence wildlife habitat; b) examine wildlife habitat classification gystens;
¢) develop a study plan for aonitoering wildlife. Utilizing the emerging concepts of landscape ecology t focus on wildlife-
habitat relationships, the goal is t increase species/habitat diversity through the use of adaptive msanagesent techniques.

This is the result of a questionnaire on forest roads developed by SHAMY in July 1990. It as designed to provide road
construction engineers, regulators and other individuals involved with forest roads with an opportunity tO provide information
TE¥ cooperators on whats working and not working in the field, additional information needs; suggestions for further research;

and 1dentify any needed cbanges in regulations governing forest roads.

This is a renew of existing literature, both published and unpublished, of wildlife use of Riparian ad Uplad Nanagement
Zones, along with a synthesis of these sources, culsinating in a suggested list of variables to be utilized in subsequent, field
studies, and the raticnale for their selection. The intent is t provide the information necessary to help foresters and
vildlife biologists better integrate wildlife hebitat needs into managed forests through adaptive management,

A field study is being conducted to determine the effects of forest cover density on rate of rater input to soils during rain-
on-snox conditions in the transient snow Zone of the western Cascades Of Nashington. The study is in the first year of a

two to three year period whichwill continue at least through the 1989-90 snow season. This is the interim report. If g
suitable rain-on-snow events occur in the 1989-90 snow season. geasuresent ¥ill continue through 1§90-91,

¥hile dally and seasonal river tesperature fluctuations are natural, logging practices can exaggerate these swings. Acute
effect.? of elevated tesperature on fish are well documented. However, information on the effects of longterm exposure to
sub-iethal temperatures 1s scarce. A Zyhese study was designed to investigate the possible link between timber harvesting
practices and adult spring chinook salpon reproductive success. The objectives were: a) characterize historic thersal regines
and eodel likely effects from forest practices; b) determine 1if temperatures experienced prior to spawning influence
reproductive success; ¢J detersine if adult spring chinook salmon can behaviorally regulate their internal temperature. A pilot
Lo assess the effectiveness of the experimental design and sethodololgy was conducted ag phase |,

The purpose Of this research 15 t0 evaluate the TF¥-pAMSC Stream classification system with respect to geomorphic and fish
habitat variables 1n the Northwest Cascades ecoreglon. The objectives are: evaluate the range and variance Of stream conditions:
evaluate whether the differences between segment types are statistically significant yith respect t channel unit area, percent
pool area, or other variables of interest; evaluate the effect of woody debris and other obstructions on habitat
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distribution: and assess the effects of debris torrents on distribution of habitat: agsess rhetber gisple length seasuresents
of channel are sufficient tg describe the channel unit distribution and rearing space in & Stream segment.

As TFV seeks to balance the preservation of natural resources and maintain a viable tisber industry, appropriate management of
Type 4 and § Watera has become & Serious issue. A major link between hillslopes and downstrean waters, little is known
about sediment and LOD dynanics, and effects of forest practices on these streass. Ibis project reviews existing literature on
sedimentation, LOD dynamics, rater quality and quantity in both undisturbed forests, and harvested forests.

A questionnaire and rorksbop were used to identify regional characteristics of, and the effect of timber harvest practices on
Type 4 and § Waters. The yltimate purpose Of this project wag to determine what information field panagers need to

employ site-specific sanagement prescriptions on Type 4 and § Waters.

The purpose of the plan is to strive for & balance between managing forest land for commercial timbef production and the
protection Of public resources. Five goals were established, including eveluation of the RMP process. Over 50 recosmendations
were produced to accosplish the goals. Developing the plan enabled the cooperators to learn more about each other, their
CONCerns, programs, responsibilities and philosophies.

The Hisqually KMP cooperators developed a new HMP process that they thought would better serve both landowners and the public.
Recomaendations for future gNPs is provided.

The purpose of this effort is to develop and implement a cooperative management process which: identifies resource conflicts
and management opportunities; coordinates data collection, evaluation, and cumulative effects assessment; promotes landowner
flexibility; meets tbe resource and use goals Of all participants; and has a long-ten ecosystes approach.

¥hen cnlpleted, the transportation data layer will contain road, railroad, and other routes existing within tovnships
containing state and private forest lands in the state of ¥ashington. Some federal and tribal lands will also be included.

The hydrography layer represents an integrated network coverage (polygons and lines) that holds data an water bodies (open
raters, lakes, ete.) and watercourses (rivers, streams, canals, etc.).

State, private, and gode federal and tribal lands are included in the HYCRG layer
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TF¥000021 vegetative screening

TF¥000012 vertical structural diversity v
TF¥000021 water appropriations

TFW000015 rater depth

- w o wm s

=

L= =T~

TFY000012 water permanence v
TF¥000002 vater quality
TFV000007 water quality v
TNO000018 rater quality v
TEW000021 rater quality
1F%000018 rater quantity v

TFW000021 water quantity

TFW000021 vater rights

IFYOOO012 rater type v
TF¥000021 rater type system

~000004 watershed



6/29/91 Standard  Report

TFYID KEYWORDS y

...................................................

TF¥000018 watershed

TFY000022  watershed

TFW000022 wetland

TF¥000021 wetland cultural features
TFYO00021 wetland management zonesg
TFYO00001 wetlands

TFY000002  wetlands

TEN000001 wildlife

TF¥000002 wildlife

TF¥000021 wildlife

TFY000021 wildlife habitat protection
TFYOOOO0O04 y1]dlife-habitat relationships {see WHR)
TEW000013 wind

TFY000013 wind azimuth v
TFY000017 woody debris v
TFY000022 woody debris

TFWE00018 yarding practice v

TFW000022 yellow light threshold



6129/%

TENQ00007
TF¥000018
TEWGO0024
TENO00G18
TF#000621
TFR000024
TFW000024
TFV000007
TF¥000097
TFY000004
TFRGO002)
TFN000004
TF#00007
TF¥000012
TF¥000021
TF¥000017
TFW000017
TEN000018
TEN000004
TENO00012
TFROQ0007
TF¥000018
TERO00022
TEW000004
TEV0G0004
TENOC00G7
TER00GO07
TEW000004
TE¥000004
TEW000004
TEWG00004
TF¥0G0017
TE¥000022
TE¥000018
TFY000018
TEV0G0012
TFY000021
TE¥G000L2
TENO000LE
TEV0G0004
TEV000007
TEY00006G7
TEV000007
TE¥0G00G7
TFY000007
TEW00601]
TEW000015
TEW000015
TE¥000015
TE¥OG)015
TEW000007

VARIABLE

S0-year flood level

DNR teqion

EPA river reach husber
LoD

LoD

YRIA code

¥RIA stream ID

abandoned road mitigation technigues
active miles maintained
afforestation

age class

ambient temperature
annual ailes built
aquatic zone

agaat value

bank full depth

bank full width

bankfukl width

basal area

Diogeoqgraphic locatlon
blown-out culverts
burning

canapy closure

canopy cover

canopy height

capacity increase design/effectiveness
capacity modification for debris and sediment fiow
cavity availability
cavity hexght

cavity permanence

cavity size

channel

channei worphelogy
channel recovery

channel topography
cliffs

coarse voody debris
connectivity
constituency
cover/forage ratio
cress-draln discharge points
cross-drain size/type
€ross-draln spacing
culvert design

culvert size

date

date

date of arraval

date of developwent to eyed stage
date of egy take
design-fiow determinanis

Standard Report

DESCRIPT

deternination of 50-year flood level

DAR region

EPA number to uniquely identify a watercourse to the reach and subreach level

observed gelivery or redistribution of large organic debris on Type 4 & 3 ¥aters fros harvesting
tree parts larger than 4 inched in diameter and longer than 6 feet

state water resource inventory area idemtifier

unique atate water course identifier

with planned road abandonment, stream crossing design and subsequent protection of public resources
nuaber of milea of active road naintained

[ have no idea

age grouping of timber standa

! the average temperature?, the range of temperature?, the current temperature?

number of miles of new road built annually

value of a forest resource

bank full depth {visual)

bank full width (visual)

ordinary high water (OH¥) mark, usually accompanied by a change in vegetation
I don’t know

methods to evaluate and deal with blown-out culverta
pracribed/accidental

degree to which canopy blats out the sky

height above ground where you encounter branches with leavea/needles which create a “cancpy’

sethods to increase flow capacity to accomodate debris passage, and weasuresent of effectiveness

do respondents modify bridge/culvert flow capactiy to account for debris and sediment during flocda?
determination of whether snags are hollowed to accosodate wildlife

height above ground te cavity opening

determination of whether the cavity is likely to survive/persist over time

area within a smag available to wildlife

comments on chahnel unitg

Type 4 & 5 Vaters recovery time from floods, landslides, other extreme events
for both Type 4 & 5 Waters, steep/moderate/qentle/other

large down logs and root wads

enployer/agency/organization

? ratie of protective cover to open area for foraging?

criteria for determining cross-drain discharge points

crogs-drain types (culvert, watet bar, drivable dip, other) and diameter

effectiveness of various quidelines to deteraine cross-drain spacing (FPB manual, DOF, USFS, ete.})
designed for headwater depth? sediment passage? fish passage? debris passage? other?

culvert size determined by design flood? channel width? culverts downstreaa? basin area? other?
day of the month

date

arrival date of spring chinook salmon

date of developsent to eyed stage

date of eqq take by lot

*tools' for fish-bearing sireans to determine design-flow (formulae, aethods, publications, etc.}

niles

years
degreea celsius/fahrenheit
piles

dollars
seters
neters

2
feet/neters
¥/n

?

feet/meters

ratie

Page
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TEN000007
TEVG00004
TF¥000004
TFY000004
TFR000012
TER000004
TE¥G00007
TEW000018
TF¥000004
TE¥000012
TE¥000012
TEV000015
TF¥000015
TFW000015
TF¥000012
TF¥000007
TFN000007
TFH0G0017
TEN000017
TF¥000017
TFW000007
TFY000018
TFH000007
TFN000018
TFH000007
TFNO00007
TF¥000007

TFN000021
TF¥000018

TENO000:A
TENGOOO0LE
TFN000004
TFY0G0004
TFR000004
TF#000007
TFR000018
TFH000004
TF¥000012
TFH000012
TFR000018
TFX000018
TF¥060004
TE¥000018
TE¥000018
TFNO00064
TFH000013
TF¥000004
[F¥000024
[E¥000007
[F¥000015
TENO00015
[F¥G00015

VARIABLE

design-flov recurrence interval
distance to cover

distance to edge

distance to water

dominant vegetation

downed logs

downstreaa risk reduction
ecoregion

edge

edge contrast

edge length

egq sortality (number and I}
egg volume

egg veight

elevation

eaployer

erosion protection for fill
estimated unit depth
eatimated unit length
estimated unit width
experience

experience

expertise

expertise

failure of ditch drainage
fish habitat

fish passage considerations

flexibility
flooding duration

flooding frequency
flooding magnitude
foliage density
food availability
foraging substrate

forest practices rules regarding roads

forest type
fraguentation
fragmentation
geographic location
geology

glaciation

habitat structure
harveat method
hillalope topography
hole size

hour

humen disturbance
hydrologic unit number
inactive miles maintained
incubation water - PH

incubation water - dissclved oxygen
incubation water temperature - average

Standard Report

DESCREPT

recurrence intervals of 10, 25, 50, or 100 years; or some other interval?
? distance to cover from nesting areal

distance to differing habitat zone/astands

distance from primary habitat area to potable water

fallen trees on forest floor

effectiveness of prograns to reduce risk downstream

adapted and simplified from EPA map based on topography, geology and clisate
border arez between stands

nuaber and percent of egg mortality
voluse @ 10 egga/20 nl distilled water
veight per 10 eggs

agency or company

effectiveneas of protection sethods for fill

estimated depth of stream unit

estinated length of streas unit

estimated vidth of stream unit

how long has respondent worked on forest roads?

nusber of years of experience

area of specialty

area of expertise

methods to evaluate and deal with failure of ditch drainage
protection of fish habitat by various mitigation techniques
effectiveness of various design tools and guidelines (FPB,DOF,USFS,etc.)

ability to capture sarket peaks and withhold products during slumps
short/moderate/long

frequent/noderate/infrequent

overbank/to valley sides/across valley

relative measurement of how *open® ar "crowded® the habitat area is with plant growth
availability of appropriate food source in the local vicinity

the dosinant soil/foilage in the foraging area

effectivenezs of forest practices rules in addressing forest road issues; atrenqgths; veakneases
dominant species, followed by major nom-clisax species

degree to which similar habaitat characteristics are dispersed throughout the landscape

volcanic/metanorphic/granite/sedinentary/other
continental/alpinesunglaciated/other

characterization of physical habitat

clearcut/selective cut/partial cut/fother

steep, moderate, etc.

diameter of cavity opening

hour of the day uaing the 24-hour clock

mcasurcaent of amount and degree of human intrusion into the habitat area
number set up by USG5 dividing the United States into a heiarchy of hydrologic units
nusber of miles of inactive road maintained

PH of incubation trough water

dissolved oxygen in incubation trough water

average incubation trough water temperature

yeara
feet/meters
feet/meters’
feet/neters

feet/netera

nilliliter (al)
not specified

wseters
ueters
neters
years

options

percent

inches/centiseters

USG5 reqion, subregion, accounting wnit, cataleging unit

miles

silligrams/milliliter (sg/al}
degrees

Page



b/iyial

TF¥000015
TF¥000015
TFV000007
TFW000021
TEW000004
TFW000012
TF¥000007
TFW000004
TFR000007
TF#000013
TE¥000013
TF¥000013
TFY000013
TFW000017
TF¥000017
TFWG00017
TER000004
TF¥000007
TFW000004
TF%000007
TFY000013
Trio0c021
TF#000004
TRIB00004
TF¥000015
TEW00C0LS
TF¥000015
TEW000015
TEW000015
TENOC00LS
TEN000015
TFi000012
TFR000004
TF¥G00012
TF¥000004
TE¥000013
TENG00004
TFW0G0017
TFR000007
TF¥000007
TF¥000617
TFW000012
TENO00023
TE¥000023
TE¥GO0018
TEW000018
TF¥000623
TFR000007
TFR000G23
TF¥000023
TFR000018
TEV000004

VARIASLE

incubation vater tesperature - high
incubation water temperature - low
innovative read construction/saintenance
investment

isolation

isalation

landslide frequency and distribution
litter cover

log culverts

mean air temperature

mean relative huaidity

mean shortwave radiation

mean windspeed

meagured unit depth

seasured unit length

neasured unit vidth

sid-atory cover

minor stream-crossing censideratlons
noisture conditions

wonitoring abandoned/orphaned/inactive roads
month

nephelosetric turbidity units

nest availability

nitrogen availability

nuaber of adult arrivals

number of arrivala (w/f)

number of days from eyed stage to firat hatch
nusber of daya from first hatch to complete hatch
nusber of egge

nusber of fish spavned (n/f)

nusber of sortalities (a/f)

organic debris

patch diversity

patch size

perch availability

precipitation

presence of hardwoods

raw bank length

region

relationship between culvert size and road life
riparian

riparian zone width

road activity status code

road class code

road construction

road maintenance

road maintenance program

road priss protection

road surface type

road user program

runeff generation

sapling cover

btandard keport Faye

DESCRIPT URITS

high incubation trough water temperature degrees C

low incubation trough water temperature degrees
description of innovative or particularly effective road construction apd maintenance techniques

amount put into a timberstand to get a return dallars
degree to which specific habitat characteriatica are isolated, or *islands® percent
percentage subject to mass sovement; cavsed; effects; age of roads; frequency; mitigation techniques

availability of litter on forest floor

methods to evaluate and deal vith log culverts

mean air temperature degrees ¢
sean relative huaidity percent

mean shortvave radiation vatts/aquare meter
mean windapeed neters/aecond
seasured depth of stream wnit seters

neasured length of stream unit

neasured width of stream unit

availability of cover in the middle bramches, abave the laverwost canopy

for crossing headvaters and side streams: how many? failure types/causes? repair frequency? design?

characterization of moisture throughout habitat (e.qg. stream, saturated ground, parched, etc.)

prograss to identify drainage or stability problems with abandoned, orphaned or inactive roads

nuseric representation of the month of the year \J
optical properties of water that causea light to be scattered and absorbed , not in a straight lire
availability of existing nestimg sites, or areas suitable for nesting

2

punber 0 f adult arrivals

nuaber of male and fesale arrivals

nuaber of days from eyed stage to first hatch by lot

nusber of daya from firat hatch to complete hatch by lot by cup

total number of eqgs

nusber of male and female fish spawned

number of male and female mortalities

ratio of patches with different habitat characteristics percent

availability of areas apprepriate for vieving the habitat area (territorial view)

precipitation sillimeters (mm)
deternination of the significant presence or absence of hardwood trees within the habitat area
estimated length of raw banks and bank material in wnit (for left/right banka) !

area of Vashington state in which surveyed roads are located
downsizing culverts based on the length of time a temporary road will be in place
general characterization of riparian zone

WAC 222-24-050 status of active, inactive, or abandoned road

generalized USGS road classification code

vhen built, where located, ¥ landings, road leagth, construction practices
well/poorly maintained, orphaned, abandoned

DNR pregram responsible for construction or maintenance

effectiveness of variocus methods in protecting road prism from eresion
paved, unpaved, or unkown

DNR progras vsing road

sources/causes of runoff

? how wany saplings are on the site as a ratio?

-~
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TEV000017
TF¥000021
TFi000022
TF#000010
TEW00001L8
TF¥000018
TFé000018
TFR000018
TFH000018
TEW0G0021
TFR000004
TE¥000007
TEVC00021
TFY000004
TFHO0G004
TFV000004
TFRO06012
TFW000913
TE¥000004
TF¥000018
1F¥000018
TF¥000012
TEW000004
TFV000004
TEW000013
TF¥000013
TFRO0C004
TEW000021
YE¥000024
TEVOO0012
TF¥000017
TE¥G00024
TE¥000012
TF#000017
TF¥000017
TF¥000012
TEV000021
TEV600017
TE¥000017
TF#000012
TEVGO0007
TF#000012
TF¥000012
TF#000021
TEN000015
TERG06012
TF¥000015
TENO000LS
TFH000015
TEWOG001S
TERG00007
TE¥006007

VARIABLE

...................................... b

sedinent
sedinent
sedinent

sedisent delivery frequency
sediment delivery magnitude
sediment delivery process

sedizent dynamics
sediaent storage

sediment transport efficiency

seral stage
shrub denaity

slusping of cut bank

enag

anag availability
anaq condition
shag/tree gize
shage

anov collector outflow

soil moisture
soil texture
aoil thickness
species richness

-stand age

stand area

standard deviation of air temperature
standatd deviation of windspeed

sten density
strean flow

strean flow periodicity

streas gradient
streaa gradient
atrean name
strean order
atreas order
stream sequence
strean shading
stream temperature
stream type
stream unmit
atreas width

atream-crosaing siting criteria
atreambank stability

succesgional stage

survival of emergence
survival/mortality per lot

talus

teaperature - average saximua
temperature - average minimum
temperature - monthly high
temperature - monthly low
tesporary crossing criteria
temporary road percentage

Standard Report

DESCEIPT
dominant gubstrate
percent fines in spawning gravels less than 0.85ma in size

comsent on two most important processes

camuent on tvo most impartant procesaes

debris torrent or flow/translational or rotational landslide/eroded stream reaches/soil creep/other
nhserved cause, effect, and duration of timber harvest practices on sedimentation in Type 445 Vatera
sediaent storage processes/patterns/magnitude/frequency/distribution

efficiency is a measure of the percent of sediment moved out per unit per year

successional stages in a foreat atand including the climax or final atage

relative abundance of shrubs throughout the habitat area

aethods to evaluate and deal with slusping of cut bank

large standing dead tree

relative abundance of snags within the habitat area

condition of snags relative to suitability for habitat (e.g. for cavity-nesting birda)

neasuresent of standing dead tree diameter at breast height

anow collector outflow

neasurement of relative soisture ia soil

sandy, loose,coarse grained/silty/clay, cohesive, fine grained/other
thick/thin/moderate

age of forest stand

spatial aeasuresent of stand size

standard deviation of air temperature

atandard deviztion of windapeed

relative abundance of branchea, sub-branches (atems) within the stories

vater level of atreams

identifies flow characteristics of a stream segment due to seasonal or meteorological conditions

relative incline
nane of stream, river, or other linear watercourse

relative stream ranking
wain, side or off channel
temperature

stream temperature
pool/riffle/glide

unit identification

effectivness of siting streaa-crossings to protect roads, vater quality and fish habitat

percentage of fish which survived from deposition in the gravel as a fertilized egg to a fingerling
egq lot survival and sortality through hatch

average maxiaums tesperature

average sinisum tesperature

aonthly high temperature

monthly low tesperature

detersination of siting and effectiveness of temporary crossings
percentage of all roads within respondents area slated to be abandoned

parcent

inches/centineters

rillineters (as)
?

years
square feet/meters
degrees €

netera/second
?

degrees

percent
percent

degrees C
deqgreea €
degrees ¢
degrees C

percent

Pag.



TEW006007
TEW000018
TFHO00018
TF¥000018
TFW000023
TFR000023
TFR000023
TFR000023
TFVQ00023
TF¥000004
TEW000004
TF¥D00004
TE¥000004
TEW000004
TEWQ00G18
TEW000012
TEW000004
TE¥000012
TFH000024
TEWO00024
TEWO00012
TEN0QGCOT
TF¥000018
TFHo00018
TFR000012
1EN000624
TF¥000021
1F¥000013
TFR90GOL7
TE#000018

VARIABLE

tension cracks

tiaber harvest period
timber harvest practicea
title

township code
transportation input method
transportation route iD
transportation route nase
transportation route type
tree condition

tree density

tree height

tree s1ze

tree apecies

undisturbed ares
vegetation

vegetation cover

vertical structural diversity
vater body name

vater body type

vater permanence

vater quality

vater quality

water quantity

vater type

vater type code

vetlands

wind azimuth

woody debris

yarding practice

MUl e BLpe

DESCRIPT UNITS
methods to evaluate and deal with tension cracks

moat recent paat peak harvesat years in current rotation

effectiveness of change to forest practice regulation {n protecting Type 445 Waters from disturbance
job title

four digit township code used in DNRGIS

sethod of spatial data entry for a transportation route segment

cosmonly used transportation route ideatifier {1-3, SR20)

full textual pame of transportation route

type of transportation route (road, railroad, trail, ferry crossing)

characteristics of tree health

relative abendance of tree dispersal throughout the habitat area ?

overall height of tree feet/ueters
neasurement of tree diameters at breast height {(dbh) inches/centineters
precise identification of tree typea

percentage of region undisturbed or minimally disturbed by timber harvest or related activities percent
subnerqgent/esergent

characteristics of vegatation types

name of lake, wetland, or other open water body
type of water polygon, USGS DLG hydrographic classification codes are used

protection af vater quality by various mitigation technigues
observed cause, effect, and duration of timber harvest practices on water quality in Type 45 Vaters
observed cause/effect/duration on amcunt/timing of runoff from harvest practices on Type 445 Waters

WAC 222-16-030 classification of stream, lake, etc.

lands tranaiticnal between terrestrial and aquatic systema vhere water table is at/near the surface

vind azimuth degrees
large/wedium/anall bazed on diameter and length

tracter skidder/zhovel /high lead cable/helicopter,ballonfother



APPENDI X C

Appendi x C contains three exanples of queries that were perfornmed on the TFW
dat abase.

Selection criteria for the first query were:

"Select all entries that have keyword or variable nanes of 'patch' ox
1 edgel . n

Selection criteria for the second query were:

"Select all entries that have keyword or variable nanes of 'abandoned

and
' road ”
Selection criteria for the third query were:
"Select all entries that have keyword or variable nanes of 'debris' gor

"sedi ment'."
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Keyword/Variable

distance tp edge
edge
edge contrast

edge length
patch

patch diversity
patch sire

TFN INFORMATION QUERY EXAMPLE Page 1

Description

distance to differing habitat zone/stands
border area batween Stands

ratio of patches with different habitat characteristics

TEVID Project HName

TF¥000004 Yildlife Use of Managed Forests: A Revier

TF¥G00004 Yildlife Use of Managed Forests: A Revier

TENO00012 Literature Review and Synthesis: Wildlife Use of RMZ's
and IMA’a by Wildlife - CYERC Projects2 6 6

TEN000012 Literature Revies and Synthesis: Yildlife Use of RMZ‘s
and (HA’'s by Yildlife = (ERC Projects 2 £ 6

TF¥000004 Yildlife Use of Ranaged Forests: } Revier

TEWG00004 Yildlife Use of Managed Forests: A Review

TF¥000012 Literature Review and Synthesis: Wildlife Use of RM2's
and yNA’a by Wildlife - CHERC Projects 2 6 6



6/28/91

Keyword/Variable

abandoned road

abandoned road mitigation
techniques
wohitoring
abandoned/orphaned/inactive

TFV INFORMATION QUERY EXAMPLE Page 1

Description

with planned road abandonment, stream crossing design and
subsequent protection of public resources

programs to identify drainage or stability problem with
abandoned, orphaned or inactive roads

TENID Project Name

TFW000007 TF¥ Road Questionnaire = Analysis and Coapilation of
Besponges

TF¥000007 TF¥ Road Questionnaire « Analysis and Compilation of
Responses

TF¥000007 TEW Road Questionnaire Analysis and Compilation of
Reaponses



6/28/91

Keyword/Variable

capacity modification for
debris and sedisent flow
debris

debris

debris flow

debris jas

debris jam

organic debris

orqanic debria

sediment

sedimant

sediwnt

sediment delivery frequency
sediment delivery magnitude
sediment delivery process
sediment dynamics

sediment Storage

sediment tranaport

efficiency
woody debris

v

v

TFY INFORNATION QUERY EXAMPLE

Description

do respondents medify bridge/culvert flor capactiy to account
for debris and sedinent during floods?

doainant substrate
comsent ON two most important processes

cosaent ON twe wmost important processes

debris torrent or flow/translational or rotational
landslide/eroded strean reaches/sail creep/other

observed cayse, effect, and duration of tisber harvest
practices on sedimentation in Type 4&5 Vaters

sediment storage
processes/patterns/sagnitude/frequency/distribution
efficiency is a measure of the percent of sediment moved out
per unit per year

large/nediua/snzll based on diameter and length

Page |

TFVID Project Name

TFR000007 TE¥ Road Questionnaire Analysis and Compilation of
Responaes

TEW000012 Literature Reviex and Synthesis: Wildlife Use of RM2's
and UKA’s by Wildlife - CNERC Projects 2§ 6

YEW060013 Effects of Timber Harvest on Rain-On-Snow Run-Off in the
Transient Snow Zone of the ¥4 Cascades - Interis Rpt

TFN000014 Sediment Dynamics in Type 4 and § Yaters: A review and
Synthesis

TF#000007 TF¥ Road Questionnaire Analysis and Compilation of
Responses

TFYOOO0O017 Evaluation of the TFY Streas Classfication Systew:
Stratification of Physical Habitat Aresa and Distribution

TFYOO0007 TFW Road Questionnaire - Anaysis and Compilation of
Responses

TF¥000012 Literature Review and Synthesis: §ildlife Use of RNZ's
and UMA’s by Wildlife - CNERC Projects ! § 6

TFYO00007 TF¥ Road Questionnaire Analysis and Compilation of
Responses

TFW000013 Effects of Tisber Harvest on Rain-On-Snow Run-Off in the
Transient Snov Zone of the ¥A Cascades Interin Rpt

TF¥000017 Evaluation of the TFW Strean Classification System:
Stratification of Physical Habitat Area and Distribution

TFYOOO0O0I8 Sediment bynanics in Type 4 and § Waters: A review and

Synthesis

TF¥000018 Gediment Dynamica in Type 4 and § Waters: A review and
Synthesis

TF#000018 Sediment Dynamics in Type 4 and § Raters: A revies and
Synthesis

TFV000018 Sediment Dynamicsin Type 4 and § Waters: A revien and
Synthesis

TFYOOOO018 Sediment Dynamica in Type 4 and 5 Waters A review and
Synthesis

TFUOOO0018 Sediment Dynamicsin Type 4 and } Yaters: A review and
Synthesis

TEW000017 Evaluation of the TF¥ Stream Classification System:
Stratification of Physical Habitat Area and Distribution



